By Professor Carlton Lambert, M.A., Royal Naval College, Greenwich. The importance of a system of artificial lighting which shall be at once efficient, economical, and healthy, renders a study of the relative advantages of the two illuminants, gas and electricity, in the light of modern developments, of great interest to those who are concerned in the working of our public institutions.
Were it not for the invention of Carl Auer von Welsbach, who, in 1887, taught us how to obtain from a cubic foot of gas eight times as much light as we had been acoustomed to from our open burners, gas as an illuminant would have been almost entirely out of the field at the present day.
The Welsbach mantle has effected a great revolution in artificial lighting, and has made gas absolutely unapproachable at present by its competitors as a cheap illuminant. It consists, aa is well known, of a delicate network of rare earth, thoria, with a 1 to 2 per cent, admixture of ceria. This is placed over a non-luminous Bunsen flame, the heat of which renders the mantle powerfully incandescent. The function of the gas is to generate heat, and that of the mantle Is to transform the non-luminous heat energy into luminous light radiation.
It is curious that neither a mantle of pure thoria nor one of pure ceria is at all efficient for light emission, and the wonderful incandescence which is the result of adding less than 2 per cent, of oeria to a thoria mantle is difficult of explanation. It is frequently ascribed to a catalytio aotion causing great local intensity of combustion somewhat similar to that which induces the union of oxygen and hydrogen in the pores of spongey platinum. Doubt seems to be thrown on this theory, however, by the fact, established by Le Chatelier, that the light emitted by the mantle is the same whether it is heated in the hot gases at the required temperature before or after they are burnt. Another explanation which commends itself to the writer is based upon the fact that the emitted waves of a pure thoria mantle are largely ultra-blue, or too fast for vision, and those from a ceria mantle ultra red, or too slow. It is suggested that the admixture of ceria so loads the thoria particles as to tune down their vibrations into the bright range of the visible spectrum, and thus to make evident to the eye rays which would otherwise be invisible.
To whatever cause it may be due, the emissive power of the Welsbach mantle is certainly remarkable. The ordinary C mantle, which has been much improved during the last five years, and which is now in general use, frequently gives as muoh as 70 candle power for a consumption of 3-8 cubic feet of London gas, or an "efficiency" of over IS candle power per cubic foot of gas burnt per hour. When the new incandescent burners are commonly adopted, the advantage of the Welsbach will be further enhanced.
(To be continued.)
